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Project Objectives and Project Team
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Project Duration

A start Date = August 18, 2018

A End Date = February 14, 2023
Budget

A Project Cost = $11,498,524

A DOE Share = $9,198,799

A TDAg&its partners = $2,299,725

A Design and construct a ~1 MW_ scale membrane-
sorbent hybrid system for post-combustion carbon

capture

A Hybrid process combines a polymer membrane and
a low-temperature physical adsorbent to remove
the CO, from flue gas

A Membrane is being developed by MTR

A Adsorbent has been developed by TDA for post-
combustion capture

Main Project Tasks

BY1

BY2

BY3

V Design of the Test Unit

V' Initial Design Review

V' Preliminary Techno-economic
analysis

V' Fabrication of the Test Unit

V/ Site Preparation, Installation and
Shakedown Tests

V Field Tests (ongoing; 6i 12 months
duration)

- High Fidelity Techno-economic

Analysis -I—m



Hybrid Membrane Sorbent Process
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A Membrane operates at ~50°C under mild vacuum, (~0.2 atm) removes ~55-
60% of CO, and almost all water

A TDAés sorbent re m pirvtieesmembeaneaeifluent megentaded
ensuring 90+% carbon capture

A The boiler feed air is used as a sweep gas to facilitate sorbent regeneration

A CO, circulation to the boiler air intake increases the CO, concentration in the
flue gas, providing a higher driving force for the membrane
., DA
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Technology Maturation
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TDA Sorbent
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A TDA developed a mesoporous carbon -
sorbent modified with surface g oo N,BET ToialPore | Micopore
functional groups that remove CO, via  § R
strong physical adsorption o 0
o[04
A CO,-surface interaction is strong £ 003
enough to allow operation at low £ oo
partial pressures ot
0 T T T T 7
A Because CO, is not bonded, the ’ 2 e st o
energy input for regeneration is low Sorbent operation in a VSA system was successfully
. . demonstrated with actual flue gas (DE-0013105)
A Heat of CO, adsorption is 4-5 kcal/mol

US Patent 9,120, 079, Di edighCapacitypt e K-l
Carbon Dioxide Sorbento, Uus 6, 29

Sorbent optimization and production scale-up was it .
completed in a separate DOE project (DE-0013105) ~ Rl T —



TDA Radial Flow Reactor Concept
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A Sorbent is loaded in annular section of the vessel
A The flow is in radial direction
A Higher cross-sectional area and lower bed depth minimize the dP through the bed



Project Focus

TDAGs Sorbent S EmstlrmmvrlTR Membrane Module TCM Mongstad, Norway

v Demonstrate sorbent performance
v CO, removal efficiency
v CO, uptake capacity

v Demonstrate the mechanical stability of the sorbent
v Demonstrate sorbent life

v Demonstrate effective operation of the radial flow reactors
v Low pressure drop and modular operation
Uniform flow distribution

v Development/Validation of Desigh Models (CFD and Adsorption Models)
v Cycle optimization
A Optimization of the Hybrid System Operation ; ILA
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